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I. ' " 
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°-^£a1^V*1 ^ A)^ y o v w {LIQUID CRYSTAL DISPLAY DEVICE AND MEHTOD FOR 

FABRICATING THEREOF} 

S. l£ ^5fl H7l# ^"^ :£*M>*H ^gfl cfl7l«a- ^ TFT 7^ 

S. 2^r -g- Q^Aloflofl o]-SV ^j^aAl^l^ ^£ol4. 

5. 6£r -g- ^^Al^ ^el-^ ^^olA^ofl 7>*fl*|fe ^ fit ^ ZL 

£ 7a £ 7c^ -g- a] 4| el] o}6H *fl 2 71 41^1S.^-Ei *fl 2 7} 

A I°1°11 wflH^i H*fl3. tifl^l^ isM^S] 3 7 fl sl ^l^* HAl*b 

A>Al£olt|.. 

£ 8a ifl*l £ 8c^ -g- «a^A]«flofl 2 7l^Sl ^oj-ofl Bfl ^ ^sfl 

°H<2l 3 7fl2l Sl^ 5=A]$ A>Al£Olcl-. 
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<16> ^y>3 o_s. t ^^5.A]^-5;1 (Liquid Crystal Display device, LCD)^ 41^*1 * 

TFT 7]^r(TFT substrate) ^ 7]^(color filter substrate), TFT 7]# ^ €3 

€^7l^r AVojofl i-o^s} (liquid crystal H ^12:^^. 

<17> olnfl, TFT 7}% ^ £3^3 71* AHofl ^og € cfl^o^ nfl o_ #_£L*>t}. * 

¥*flfe ^^SAl^jo] t^^l-allol a X) t go]H L ^4. 

<is> o-jsq- ^ ^1^ ^nflol^dfl o]s}a| q-^-^q-. ^aflolA^ TFT 7)* ^ 

E) 7l* AHofl tifl^Slt}-. ^o>^ o. s> ^olA^ ^ 71^ *8 

^ ^ A <M: ^ ^ ^sf)°Her #eH, 71^ ^ 

<19> ^ ^SflolA^ ^ j^ofl ^oZf^ 3]7j-g. #Oo}, TFT 7l* Si^r 7l*ofl 

<20> ^tg i3)l^A^ ^ ^Hr4. 

<2l> ^ ^ ^H^tt ^ ^ #3. ^S.7V l-s^sH € 1: 

<22> ti>^, ^^Hfe TFT 71* JE^ 7l*ofl SSEll^l^Bl- A 1 
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<24> o|l# 4*2=^*1 ^ TFT 7]#°1 ^e^E^ 7)^ ^ofl ^^1^- Jg-f , TFT 7] 

^r°fl^ cfl7l«a- ^ TFT 7>^ofl filtt 

<25> £ 1^- f^sfl -g.^ 3711 ^ is|M*H o] t $ ^ 7 jcj- TFT 7]^ 

<26> £ i^- %v 2 .s].^ j Tj-g. TFT 7] #3] <^ oflx] A5.^-Ei TFT 7l^ f»y Bl- D= 
. ^4 TFT 7m^l ^to ^^7> ^cf. StV, >i 7|-g. TFT 7}&9] ^ 

BS-if-tf TFT 71^ ^ CI- TO^-S- ^7>^cf. 

<27> olnfl, TFT 71^:^ B^H € ^o] ^^7} 5^ ^ TFT *>^ofl 

<y-^o| TFT 7l^Sl ofl^l a, BJi^ TFT 71^3} ^^^^ 3.7] nfl^-olcf. 

<28> o]Sf oj o.^., ol# j7^^1 ^r-g- <#«H>H 2^ TFT 7) # HL^r 

^e^E^ 71^1 TFT 7l^ SEfe €&|^Ei 71^ 7>^r cfl oil tg^Q igrg i 

2fl°H^ TFT ^ei^E-i 7]^ ofl^]ofl ^ i*l]°HiLcf ^o] <£^Q 

<29> olS. Ol^fl TFT 7l^r Sfe ^El^E^ 7)%^ 7}£dH ^ s} ^H^lfe 

s^Tiq- TFT 7l# ^ ^e-^Ei 7m<2] t^m^f. 
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[^Ol 0]JHJ7*> 7 ]^ ^Xll 

<30> 14^, £ ol5 q. §-^1^^- 7jo_ Vt V ^O.S^, *\] 1 

<31> .g. igj-tgcs) X| 2 S^S.-^ ^^l ^IA)^]21 isflol^ofl 

7\n^]^s. -a-n^ -i ^ ^s^i^i^i ana ^-a- *n*^. 

<32> o]<4 ^ i|^o] XI l S-^A. ^^§>7l £ ^ o. o] 7 j-^ <g 

^ ^J^l Efl-g-SKr 3^ ^°1 Zfzj. ol 7}£ ]^ ^ 7 flSl S}-^ iWfe 2fl 1 

7]%, A 1 7l^3f ^FrM^ , "Hr-S.^- ^-g- #^8r 5Lf-SRr 2)] 2 7l^r, 

*11 1 7l^r ^ Xl 2 71^: ^ ^uj-sj ofl^ofl ^7js) ofl^ 3^0} tflJfXl tifl^s) oB7^ 

^ 2)-^ Alol^ Hfl^S)^, XI 1 71^) ^Sj^ XI 1 ^ 7)] 2 71^] 

^^tt Tfl 2 5Hr 71^ ^^S, 71] 1 ^ ^11 2 7l^ 7}<XXl 

€ 7 « ^^*>7l 7)1 1 71^ ^*H1 ^ A\S. Cf=7fl <?l7>£|^ <£5H1 Aj- 

-g-*H XI 1 ^^51 i3|H*1»* i^Kr ^S^K^l-I- 2)l^*>Cf. 

<33> ^tb, £ 211 2 ^^*}7l £ o. c^JfXH o] 7 >^ A] 

s^i ^-§-^ ^ #°*h 4^ °j7f£i^ ^-4=7fl^ Tfl 1 7 m 

^ 7)12:5}^ ^7)1, XI 1 71^ n>^i^, ^± *\^^ W S ^Sl- 

fe 2fl 2 7^1- XlS*m #31, ^ ^#^1 a)-o]o)] afl^sH, 2fl l 7l^rXl ^#£)^r 
211 1 3^ ^ 2)1 2 71^X1 ^#£]^r 2)1 2 ££r 7l^ ^\<L5L , 7)1 1 7l^ ^ 
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*fl 2 A}o}o]} ^ 7,g-g- *$^t\7) #n 7% 1 7)#°] nj-jq. 4 = 

Til 9l7\S\±r ^ ^-S-*H ^1 1 2^ ^<BrRr 

#31, *« 1 71^- ^ 2 71^- # ol- s^o] ofl^ofl ofl^J ^ iflJfolj on^^- 

<34> o]^, ^«*v s^^. .a «>^^j*v -S*H# ^1*1 ^^*>Ji7> t!- 

4. 

<35> £ 2tt £ ^^AHl^l ^tt ^^X^l^l^ ^i^t}. 

<36> 5. 21- ^2:^, <^S*R>*l(500)fe *ll 1 71^(100), 2 71^(200), ^ 

(300) £ ^1<>H (400)1-8: i^-W. 

<38> s. 31- ^S^, 2fl 1 7l^r(100)^r ^ 1 71^(110), ^^-(120), ^ 

B^^l^^(130), 7fiolH efo](i40) ^ c-IHe-1 e]-<y (I50)il^. 

<39> ^ 1 JjLtg 71^(110)^: ^^-#^1 ^-e) 71 

<40> 5}-^ #^-(120)£: ^1 1 ^ 71^(110)^11 nflBq^ ^EflS. ^7fl7> 

i ^^"(120)1-^ 4 1 ^ 7]®(110M nfl^- ^ n^j- igAj^c]-. ofll- 

1701^1 ^aJe} ^ ^^-(120)-!-^- ^^Aloj]^ 88 >264/zm^ 3711- ^ 
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<4i> zj- fy± #^-(120)l:°fl^ ^-^H ol7>^ ^lSL°fl tfl-§-*Hr Sri ^i^ol 7^ 

<42> ol-nj. B^*1^E-Hl30)fe ^ Sfi ^^-(120)^1 Sfi £<y-g- *1^ Al^ofl °]7)-e r ^ 

^^§- ^ MVni- H^^l^Ei( 130)1:^ 7ll°lH ^(gate electrode; 131) , ^*r» 

^■g-^rfe ±.£-£1 ^q-(source electrode; 133) , ^.AA 3^ ^1)91 ^(135) ^ 

*fl^(136).2.3. ^&t)r. 
<43> 711 °1B ##(131)£r ^^#(136)3)- ^<asl£-I=- ^ 1 ^ 7]^r(110)^ 

^^^(136)^1 ^5. ±Sl£l ^(133) ^ =efl<y *1^K135H ^^€4 

<44> Tll^lH 5l-^l(140)^r ^ 2^(130) 2} *im#(136Hl ^^(channel)^l ^ 

SlS^r tH}. o)m. ^^}7] ^*fl Tfl^lH ^(140)^ TlMH #^r(13lHl <a^4. 31 
°lB BrO}(l40)o1lTr ^fl^^(136)^l 31^-8- ^s>7l aJtHb ^(Threshold 
voltage; VthH ^V^t}. 

<45> t\}o)B] ^^1(150)^8- ^ B^^1^eK130)^ 31 ^#(136)-§- &± ^ 

(120)^.5. 312: ^]7l-£l£^- ^^-(133)4 <£^5}t}-. ^<L^ ^(133)<Hlfe 

312 ^(gray voltage)°l 9l7\&A. 

<46> £ 4^ ^x^o) ^^Al^ofl o]*V 31 2 7l^r* HAl^l 7fl^£ol4. 

<47> £ 4 s. %>2:S1-^ , *fl 2 7l^r(200)£r 31 2 ^ 71^(210), ^e-i ^1 (220) ^ ^-f- 

^(230)^: i^t}. 31 2 7l^r(200)^8r -£ 331 i 71^(100)4 ^FrJife ^ 
31* SHr*}. 
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<48> *fl 2 ^ 71^(210)^: ^-^-^ol ^ °-5} 7l^ol^. 2 ^ 71 ^(210)oll^ 

^&|^Ei(220)7> ^^1}. ^e^Ei(220)^ Efli= ^^£-1(222), zz.^ 2^^(224) 
^ ^e^Ei(226)S ^^4. ^ei^Ei(222)^ # # ^2= ^ 
Al^lji, ^ ^£^€^(224)^ # ^ ZL& ^* ^Alflji, ^ei^EK226) 

^ # ^ i-^ «^ 

<49> ^--g- *I^-(230)£r ^e : |^bK220)7> glolH^- 2 ^ 71^(210)^ ^ofl 

^* ^(230)£- 51 3^1 51*1 € ^1 1 71^(100 HI ^ ^^"(120)4 4^ 

<50> £ 3 ^ 51 4<>fl 51*1 ^1 l 7l^r(100) ^ ^1 2 71^(200)^: 51 2^fl 51 a] ^1 u}$>\. 

°-^(300)°l ^<g^ A cWH -S-i ^^1"^ ^cf. 
<5i> olxjfl, *fl 1 71^(100) ^ *ll 2 7^(200)^ 5«Jtb il ^( C ell gap)* 5L%- 

<52> ^H^U 400)^ *ll 1 71^(100) ^ *ll 2 71^(200)^ *r°Hl tifl^sH 4 

5>5L^ *14. 

<53> a>^-^sl-7il, ^5flc»lA^(400)^ £\*}<^ 3flE^£l^ i£3H^B 

iSefl^l^H sfltH^M ^ ^ ^1 ^ 3*151 i^H^I (rigid spacerHt}. 

<54> 51 5^ ^ t^sl ^^Aj^oii o^cx} ^ 2 7^1 3^ ^M*^ ^x\^ 7 fl^ 

<55> 5. 51- , i5Ho]Ai(400)fe *)1 2 71^(200)21 ^^Hl ^7fl7 r 

^cf. 51 5<^ 3 7fl^>* SlAl^^nV, ^^fls. ^ ol Ai (400)^ 1- 
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6\ t 1701*1 ofl^aAl^jo} ^4-, iooo>7fl ^£.7> all 2 71^(200)^1 nflH^ ^ 

<56> afl 2 71^(200)^1 iSflolA^(400)#^: ^1 1 71^(100)^- nfl ^ 

^^•(120)^) ^}o)d\) tifl^Sl^r ^^Hl ol^ ^31 01^(400)7} S)-^ #^-(120) 

A oHl Hfl^l^ ^-f, sKV £ ^ ^cs. a7l i ^£>Al7lJl ( <sn^^l tifl<i^; «J-Sfl*H 

<57> £ 51- , °)^- wfl^ll- ^3?|1o]a^|(400)^ 2 71^(200)^1 

Sfrfe ^1 2 ^^(410) ^^11 71^(100)^1 ^#51^ ^11 1 ^#^(420)* 71-^ ^ 

^M- 

<58> ^sfl 01^(400)^ ^1 1 7l^r(100) ^ *ll 2 7l^(200H 7>«fl^l^ i^Jf 

^ ^l- 0 ! ^^SlJl, ^ °H (400)^1 ^Irol tg^^l ^ z\] l 71^(100) ^ ^ 
2 71^(200)^1 € ^©1 £^^1^. 

<59> l 71^(100) ^ *ll 2 7l^r(200)^l 7H1*1^ S>}^- <y-^^ ^7}^ ^ 7Vf^l ^ *V 

6 ^°14. 

<60> £ 6^: ^^l oJ^aHH o^^^ ^^olA^l 7HB^lfe £X| ZL 

<6i> oj^^^-S, all 1 71^(100) ol afl^lslJL, all 2 71^(200)^1 ^-^-ofl 

, all 2 71^(200)^1^ £ 6^1 ZL2flH A<H1 £>>1€ £°1 *ll 2 7l^ oj«§* ofl^l 

DS-^-El *fl 2 7l^^l ^oj. E ^ ^ 2 7l#2| 6fl*l F ofl ^ ^-^tl: ^7l<y-ol 

t><^. SEth all 2 71^(200)^1^ tfl7l^°V o>qel- ^1 2 71^(200)^1 *}^°ll ^ 
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O] 7\n^\V\. Xl 2 71^(200)^1 X\^o\] 3$ oj-^ofl o^a} Xl 2 7} #(200 Hi ^L2flH 

B2}- ^ 3-5.7} 

<62> J£ 6 ^ ZLSfl^ si- %t-Ss>^, Xl 2 7l #(200)21 7>^X1 filtb °^^-€r *ll 2 7l^r 

(200)2] o\)7.) d ^-£-°.5.-^Ei Xl 2 7l #(200)2} f^<# E if«-o_^ H=*Hr^- ^3 
^7>*Vcf. 5E*V, ^ 2 71^(200)21 x}^6\] <#^£. Xl 2 7l#(200)2l ^° 0 v E ^-£--2- 

^jfEi Xl 2 7l #(200)2} E}<§f 0)1*1 F» ^^r^^-S #i*];£}. 

<63> X| 2 71^(200)21 D Jf-g-olH XI 2 7l#(200)# 7><^Hr <?HN^r ^ 2 

71^(200)21 Qj^ Xl*l D ^ xl 2 71^(200)21 Xl*l F°1H XI 2 7l#(200)# 7f^- 

<64> ^X^l^Hl -g^*} 3.71!- ^ ^XM^# ^>-g-«- ^-f, £ 621 ajfl£ 
Bofl 2l§>^ ( XI 2 7l #(200)2} Jf^l^r SL^^V 1 °1 ^£4-. Xl 2 7l#(200)2} 

#°o v .2-^ ^1 IHJ^: ^4-, 2 7] #(200) 2} ^oj- «-«-XH xl 1 7] #(100) 

*} ^l^Rr € ^ *ll 2 71^(200)21 ofl^l Jj^XH *H 1 71^(100)4 ol=^ 4 7j ^. 
2}-o>^xi £4. 

<65> Ol^. ^^>7l 2l*flA-l^ Xl 2 71^(200) 21 -^-^-<Xl Bfl *1 ^ ^H^o] t£ ^ o. 

*ll 2 71^(200)21 XI ^1 ^-^} tifl^l^ ^Xlol^o^ T^tiuf 3X1 ^*Hr 7}^ 
Sl-cK =L^, °}<% £ 3*11 ^^-(120)21 A>ol 7^0] JL2\S\o] 

o> tbcf. n^Al, oisq. ^ ^ ^^ (120) o^ A>o] ^v^xi sjsH ^Al7> Xltl: 

£H , ^ 1:^ , 5}4i ^^-(120)21 Ti^ol ^£1^ 7^-f ^a} 7} ^#tt ^-§- 
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<66> 2 71^(200)^1 i 6^1 ZLSflH B<^1 5.*)$. %*]^ *]3- ^^H 7>*ll*l t-^ 

£ 1 71^(100) ^ 2 71^(200)^1 oj^-fe 4 7,|-g. ^^s>7fl *>7l ^*fl^^ 2 
71^(200)^1 71-sflxl^ Hi #-§-*H ^ °H (400)^1 »g^Kr 

<67> on- ^-^^>7l £ 51- %v 2 .^^ ) ^l 2 7l^r(200)^ ^Vf^l ^tt °J-^°1 ^ v 

cfl^ 0.5. 6fl*l ^ D, F ^ all 2 71^(200) ^ 7>^i cq*}- <y-^ol 41^3 o.s. €• 

<68> ^^^Hl^, 2 71^(200) # 7>^oil °1 ^-Efl^S. ^ °fl*l D, F 

^--g-ofl Hfl^l^ ^2flolA-l (400)^1 1 ^#^(420)^1 ^^^r *ll 2 ^^(410)21 
4 ^1-711 ^^l}. 

<69> olnfl ; ^)1 1 ^3,^(420)^1 ^1^- ^3\}o}a] (400)^1 Jl-frt!: ^ Tfl^ 

^ >i5ll°H (400)^1 ^1§>^ ^Tfl ^#^^1-. 

<70> oln(l ( ^iEflolA-l (400)1:31 ^1 1 ^^^(420)^1 (400)-I-°l ^ 2 7^ 

(200)^1 ^oj- «.« ES^-El 6f|*l D, F <§H 7>#7fl Hfl^m^ ^7>^cf. o]i=- 

2 71^(200)^1 7>^ofl Si*!: S^l *fl 2 71^(200)^1 ^*1 d, FS-^tf -^-g- ES. ^ 

4^ <3^-^ ^7>*>7l nfl^-oltf. 
<71> £ 7a ^*1 £ 7ctt ^^^1 ^^^Hli *fl 2 7l^£l ofl^l^^-Ei 2 71 

#9) A >ololl DflH^i ^BflS. *fl*l^ ^H^^l 3 711^1 S-l^-fr £AltV 

A>Al£0lcf . 
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<72> £ 7a vfl*l £ 7c# ^-2:*>^, *H 2 71^(200)21 ofl*l D, FS.^] 2 71^(200) 

2} E A>olofl nflee]^ ^ s yfl*j £ ^ 7 fl^ (400)€£r *H 1 

(420)2) 2 ^#^(410)^1 ^^icf *h8r €#^fl ( ^#tfl §3 cf^cfl 

<73> £ 8a vfl^l £ 8cfe £ ^21 °J^*HH Sl«H *)1 2 71^2} f^<H tifl^l^ i3fl 

<74> £ 8a ^fl*l £ 8c# #Ss>ig , a} (400)1-21 2)1 1 ^#^(420)2] *l) 2 

71^(200)^ f^ 0 V Jf£-o)H 2)cfl7> £H, *fl 1 ^^^(420)^1 2 ^#^(410) 

^^34 ^<a«fl^li^. *fl 2 71^(200)21 ^<8- ^s)l°H (400)1-21 

<75> o]sq- cf5.7fl, *fl 2 71^(200 HI tifl^l^ ^2ilolA^-i.p^ ! ^^^(410)21 ^ ^ 

2 ^^^(420)^1 1 ^^(420)2} t^^/^1 2 ^^(410)21 ^)£- 

*)1 2 71^(200)^1 0^0^ 3.^7, 7H1 2 71^(200)^1 ofl*l3.Jf&| 4 2 7l #(200)21 
1- ^"711 ^*}^. 

<76> ojnfl, 2 7l#(200Hl wfl^l^l ^3jHo]a-H;^ i ^#^(420)21 ^2} ^ ^ 2 ^ 

^^(410)sl Hl-§;(*11 1 ^#^(420)^1 ^/^\) 2 ^#^(410)21 ^)£r z\] 2 7) 

#(200)o11 7Hl*l^r 7.}^) 2]^ °^9) X\}7}°\] nJ-eH <£4=-2!{ o_S. #^£l.£^- 
<??> ojsq- ^-o] a^ cl-^- ^-g- ^ ^siloiAii- ^ i 71^(100) ^ 2 7l#(200)°11 
• ^IK^.*). 2 71^(200)2] ofl*H yfl^l^ ^5)1 ^ ^1 2 71^(200)21 ^«$H| 
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tifl^l^ iaflol^cq <y-^#^ *\3. -§^>7ll o]3- *H 1 71^(100) ^ *H 2 7l 

^(200) 4 7 ^ SEtt ^-^«fl^l4. 

<78> JE 9fe <a>gAl6fl6j) o^o) i3flo]Al7> 2 d\]x]6\] 6H ^ 

^7> 3* HAl^ 7fl^£olcf. 

<79> £ 9# ^-2:*>^, i^lol^(400)7> *fl 2 7l ^(200)^1 <*H*Hfe CfA] op^ 

Jffl^(250)7> ^^t}. 

<80> on?g ^(250)tt §^o] i^-5|<H ^>sq^oil ^sj-^cf. ^ sffli 

(250)^ 2 71^(200)^ ofl^lfl- 3^5. fg^SLS. ^SH, ^1 2 71^(200)^1 

^ol ^tH}. 

<81> £ 2* #2:^, <^(300)^r *fl 2 71^(200 Hi ^€ ^(250)^1 vfl^-ofl 

o,^ ^^^1^. 

<82> 2 71^(200)^1 «^(300)°1 *\z>} ^ >*NH*1 2 71^(200)^: *fl 1 71^(100) 

4 <H^#el sl 31, ^ ^(250H1 7>5iAioi ^a>s)oi oii^ ^^(250)^1 s]sH *fl l 
71^(100) ^ ^1 2 7l^(200)£- -tfJi 

<83> o]*}, ^a.^ E^-g; U^S} «a^^Hl°fl ^tt ^^SAl^l^l ^ 

<84> £ 10^ £ o^X^c-fl o}s|) o!) ^ £a] #*1 ^ 1 7)%^ *\}^?>} 
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< 85 > £ 10-8: ^-S^, 1 M 71^(110)^1^ ^ H^l^l ^12: 

TflolH ^^-(131), iii ^q-(133), ^^^(136) ^ =eflol *1^(135)* S^Kz ^ v 
ov e^x1^eK130)7> *fl2^t}. 

<86> o]v$ r wVnV J= i$*l (130)ir S. 3<^1 £*1 € 1 ^ 71^(110)^1 *fl 

^Eiis. wii^mti-. 

<87> xl i j=u$ 71^(110)^1 nflH^^ *§3)3. «fl*l€ ^ H 31*1^ (130)^1 =eflol ^ 

^•(135)^1^ Shi ^^-(120)^1 <§^£tf. 3^ *I^-(120)£r -f-^ <&-§- t a A 

<88> £ n^- ^<£) ^AHlofl <5fl^ £ Al^l^ Xl 2 7]&& ^S^fe ^ 

* 51^1 1!" -^SL^l^h 

< 89 > £ 11-i; ^S*}^, ^1 2 ^ 7l^r(210)<^l^ ^ 2flS 31 = ^&|^ 

EK222), zl^ ^£ : |^&|(224) ^ 1-^ 23 &| ^ (226)7} nflB^i ^tflS. wfl^m^. 
oo> efl^ ^^(222), zl^I ^ei^Bl(224) ^ Ir^f ^b) (226)2} X^ofl^ -f-^ 

JE^o] o]f- ^ #^ o><3 a>s|. ^-g- ^^-(230)^1 ^ 

<9l> £ 12fe ^^Alofl6fl ol*>c^ XI 2 71^-ofl ^5)1 olA^ £ 

<92> XI 2 71^(200)^1 ^5l)olA^ ^S>7] fl*l)>M, , ^--g- ^(230H XI 

2 ^ 7l^r(210)^ S^ofl^ SSell^l^E ^ 3.*% -f-S} Wj-^ofl 2]-5\*\ 

*H ££e^l^H «v^-(240)^- 
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<93> *fl 2 ^ 7l^r(210)<^] iSefl^l^H ^^(240)°] #3HH , 3LSsfl*l^H 

HVni-(240)^r iEB aflola -§^1 £l^}<*| 1*>5. ffoi^ 
<94> i^>s -ff-o^ £ iSel^liS (240)^1 #-»Mlfe ^1 sfl€(243)^»l ^ 

^ n>>sa.(245)7> ^e^-^ ^4. 

<95> ifl^ n>^a(245)^l ISefl^liS sflB^^cf. 

<97> o^}, 2flEi^^ HE)]^liB «W240)* :iJfll°H(400)°le)- 

i*fl°l*U400)fe *fl 2 71^(200)^1 >9 (island) ^Tfl ^rf. 

<98> olufl, i3flolA-l(400)^ *H 2 71^(200)^1 ^ 1 7l^r(100)^l ^1:3 «fl , 

2^ *1 ^-(120)1^ 4 6 H «fl*l£]fe $1*H $^€*=h 

<99> olxtfl, sfl^ p>^3(245)^1 2fl€(243)Sl sfl^ ^^*>7fl S^SH ^1 

01^1(400)5] ^^-ol s^-^j 4s. Til ^^^cf. olsq. ^ 5LS.ell^liE sflE^ 7l^ 

5]- ^cHl ^}<*1 7Hf<5l-Cf. 

<ioo> ^ 0^-1(400)^ ^1 1 71^(100)^1 ^11 1 ^#^(420) ^^12 71^(200) 

ofl ^#3^ 2 ^#^(410)* $fe 71^ ^^olcf. ^ tgAj-o. 5>ir ^s)l ol^(400) ^ 
*ll 2 7l ^(200)^1 f^O-S.-^ °fl*H °1^7l^l o_ s ^^t}. 

<ioi> ^xH^o.s_ ( 2 71^(200)^1 aB^l^ ^3)1 01^1(400)1-51 ^K£r *fl 2 71^(200)^1 

*11 2 ^#^(410)^1 ^^ol oj^^. av^o^ *H 2 71^(200)^1 f^AS^ ^1 
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2 71^(200)^ <Hl*l A 1 ^^(420)2} ^^^0.5. #4n5}fe ^ 

<102> olnfl ) *fl 1 (420)2) ig*H ^ 7^5}^ ^3J)lolA^(400)fe 5. 7a ^*1 £ 

<103> *b^, ^3H*U 400) f ^11 2 71^(200)21 ir°cMl ^£ ^2ll°H(499)±r *fl 1 ^ 

^^(420)^1 ^ ^ 2 ^#^(410)2} ig^ol -g-^^l-cf. 
<104> ^ 1 ^41^(420) ^^12 ^2^(410)21 ^2J*V .^J*flolA^|(400)^ E 8a i| 

*1 £ 8c«fl 51*1^ W>2f Q7)^, A>Z|7l^ £ 4^7]^ ^ 0 Kg- 

<105> £ 14^r ^- ^2} Oj^AHH ^1 2 71^1 ^-^^ <^ <^°1 ^ 

<106> s. 14«- #a*>^, *ll 2 7l^(200Hl ^ ^#2} ^3)]olA^(400)# ^Ml^r 

1 71^(100) £E^ ^1 2 71^(200)^ ^ ^^(250)7]- ^^^4. 

<107> 1 7l^r(100) ^1 2 71^(200)2) oflxH on^ ^(250)7}- ^l^r ^ 

^gol on^ 4^(250)2} xfl-^-ofl wj-^i ^-5} ^rf. 

<108> a. ^^a^ 9J^aH1s. ^ 2 7l^r(200)^l ^ $^(250)7} ^£4. 

<109> £ 21- ^S^, ^<>1 ^> sM ^ 2 71^(200)^1^ 1 7l^-(100)°l 

^Ir^ s\o] ofl^SAl^-^7> ^2:^4. °H, *fl 1 71^(100) ^ 2 71^(200)2} ^1 

7^0) 0.15^n °1*}7> sl£^- 
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*)1 2 7l^rofl o.s *\3, ^ 7}n*]tf^S. 1 71^: lEfe 7]] 2 ^ 

<m> -M^oflA^ ^ w}^*!: ^Hl# t2s}^ 
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[^^^^] 
[^T 1 * 1] 

^i^^-i- i^Kr XI 1 71^-; 

#7l Xl 1 71^2)- p>^i^, ^-71 3^ ^B^tt S^Kr 

XI 2 7l^; 

^-7] X] 1 7)# ^ Xl 2 7]& # ofl^ofl 6fl^ ^o] tflJf-ofl 

^7l ^Ir^l A><>H Wfl^S^, Xl 1 71^1 Xl 1 ^ ^"71 

Xl 2 71 ^^^1^ Xl 2 ^#<3-§: £t= 71-f- ^71 Xl 1 7l^r ^ Xl 2 7l# 

3 AVojoj] ifi 7^^. f$S$-5}7] #7} 4 1 7)%r<i\ *H ^ Cj-=7fl °1 

7}S\^ 9]^- °^c]] a} #7] Xl 1 i^M-HM" 5L^-*Hr 
53 * ^ £.3. *>^r ^ ^ S A] #*i . 
2] 

*f| 1 S^ 0 ^, A o V 7l i*H°HM Aj-7l XI 1 ^-8: <#7] 

S-^B] Aj-71 XI 1 71^ f^JfS ^-71 5-l«. oj-^ XI 7H W^lsH ^7>Sl^ 

3# ^8-2.3. *m 
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3] 

^o] n^H^ #7) °J\% Jffl^S-f E] #7l ^1 1 7)^ ^7f^f^ 
4] 

S^-Bi ^Bfl^ fg#o. ^ ^ o^XA)^!, 

[^^8- 5] 

*fl 1 *<H1 91°]*], ^7} z\] 1 71^ ^v^Ml «fl*m i^ol^f^l ^71 *j) l ^ 
[^^J- 6] 

41 5 %H1 &<H*1, ^"71 *H 1 71^ f^Ofl «fl*m #7l ^1 olA^^- ^7l^ ( 
7] 

*n i 5tM*i, ^-7i ^ ®+ * #7i ^ 1 7i ^ ^j-m^si #7i >t ^ 

si si-g- ^^v^r 0.15/fln °i*}<y ^ s}^ <^5*i#*l. 

[^T 1 * 8] 

Si^** 5Ef-*Rr ^11 1 71^ jfcSKr &7\}\ 
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7)1 1 71^-4 P>^iL^, #7) SMi ^iL^r ^* 3^ 3L^-*Rr 

*1| 2 7l^ofl *fl 2 71^ ^^S, #7l 1 7]^- ^ ^ 2 7m 

o) a>oH1 ^ 7^^- ^^^>7l ^*ti #71 *fl l 7l^ ^*H1 ^3. ^-iLTfl <y 

#31; 

A oM All 1 7]% ^^12 7^ ^ f>}^<$ ^ ^ ^ofl ^ 

^i* «H ^r°^Kr ^Tfl; *J 

^-71 7)1 1 ^ 7fl 2 71^:* <^#^ ^ #7fl«- i^Rr ^^g.*)%x}2] 

S ^ • 
[^^8- 9] 

71 711 1 g aj.fr ^-7] ® + 3.^B] # 7 j Tfl 1 7 ms] #<y-«. # ^=^S. # 

7>Al7l^ ^31: ^ SLS. t}^r *»^&A\$r*)S>\ TflS ^ . 
10] 

All 9 %H1 &<>H, ^1 ^ol^S.^- ^SHr ^HH^ Aj-71 ^olAi^ ^ 
5L 3^ O-fl^SA]^^ ^3. yj-y^ 
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12] 

1 £3 ^ 2 ig^o} ^ 7 ]^, A>Z]-7l^ ( T}zV7]^O.S ^ 

13] 

8 5^*1, ^1-71 *|) 1 7]# ^ *fl 2 <^#B] <s}^ #3HH^ Aj-7] 

<53^ ^ ^-7] ^ 2 7}3&2) ^<%¥-°\}*]2) Aj.7) ^ 7^ 0.15/zm °1*>«*1 
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